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TECHNICAL NOTE
A significant number of complications related to
the entrapment of guidewires in the new over-the-
wire stainless steel Greenfield filter, either during the
deployment of the filter over the guidewire1,2 or
during the use of a guidewire for other applica-
tions,3-8 have been reported in the literature.
We present a case of guidewire entrapment during
the deployment of such a filter through the right
internal jugular approach and its subsequent retrieval
by recapture of the filter into its sheath. The exami-
nation of the extracted device allowed us to postulate
that the complication is caused by the entanglement
of the floppy tip of the guidewire in between two of
the legs of the device, at their junction at its head. The
very narrow angle at that point makes this entrapment
possible. This is a very dangerous complication, and
to avoid it, deployment of the filter, either through
the jugular or femoral approach, should be done after
the guidewire has been completely removed.
CASE REPORT
A 70-year-old male patient was admitted to the hospital
with a large sigmoid carcinoma. At the time of admission, he
was complaining of mild pain in the right calf. Fresh-appear-
ing thrombi in the superficial femoral, popliteal, and calf
veins were revealed by means of duplex scanning examina-
tion. The left lower extremity had evidence of old throm-
bophlebitis at the same location. The patient’s history was
significant for the presence of several episodes of upper gas-
trointestinal bleeding in the last 10 years. As a prophylactic
measure against pulmonary embolism, it was decided to
place a Greenfield filter at the time of bowel resection.
After induction of anesthesia and before starting the
tumor resection, a stainless steel Greenfield filter was
passed through a right jugular approach over a 0.035-in
Amplatz guidewire with a 1.5-cm floppy tip. Release of
the filter in the infrarenal vena cava was done over the
guidewire, with fluoroscopic control, and was uneventful.
Attempts at removing the guidewire, also with fluo-
roscopy, were unsuccessful in spite of multiple manipula-
tions, including the use of catheters. Advancement of the
guidewire distally through the filter was not possible
either. No wire beyond the filter could be visualized. It
became evident that the guidewire was entrapped, with its
tip at the head of the filter. At this point, the filter sheath
with its dilator was reintroduced over the guidewire
through the same jugular approach. Once close to the fil-
ter, the dilator was removed, and the sheath was advanced
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distally, maintaining stability of the filter by tensing the
guidewire (Fig 1). In doing so, the filter reentered the
sheath in its entirety. The sheath with the entrapped
guidewire and the filter were initially advanced a few cen-
timeters (to release the attachment to the wall of the vena
cava) and then removed as a unit. Examination of the
extracted device demonstrated that the short floppy tip of
the guidewire was strongly entrapped in between two of
the legs of the filter, at the point where they meet in the
head (Fig 2). A second Greenfield filter was placed suc-
cessfully, this time through the right femoral approach,
and released without a guidewire to provide protection
against pulmonary embolism. Left colonic resection fol-
lowed placement of the filter. The patient was ultimately
discharged in stable condition.
DISCUSSION
Of all devices used for interruption of the vena
cava, the Greenfield filter is the one with the longest
clinical record. The reported recurrent embolism
rate with this device is 4%, and the long-term paten-
cy rate is more than 95%.8,9 The device has had a
series of modifications throughout its history. When
introduced in 1972, it was made of stainless steel,
had a perforation in its head that allowed the passage
of a guidewire, and required a 24F sheath for its
placement. Because of this very large delivery sys-
tem, placement usually required a venous cutdown
at the internal jugular or common femoral vein.
When the device was placed percutaneously, throm-
bosis of the access vein occurred in 30% to 40% of
cases.10 In 1990, a titanium Greenfield filter was
introduced. This filter was narrower in its collapsed
form and allowed percutaneous placement through
a 14F sheath. Because of the very narrow head, no
perforation was present, and delivery over a
guidewire was not possible. This introduced two
potential problems: It was very difficult to advance it
through tortuous anatomy, such as the left iliac vein,
and tilting of the filter in the vena cava after delivery
was present in 8.8% to 28% of cases.11,12 It was sug-
gested by means of in vitro experiments that this tilt-
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Fig 1. Technique for filter-guidewire extraction. The fil-
ter sheath is advanced distally, maintaining stability of the
filter by tensing the guidewire. In doing so, the filter reen-
ters the sheath. Once this is achieved, and to ensure that
the attachments of the filter to the wall of the vena cava
are released, the total unit (sheath, filter, and entrapped
guidewire) is advanced a few centimeters. After this is
done, the unit can be removed.
Fig 2. Greenfield filter with entrapped guidewire. The
floppy tip of the guidewire is entangled between two of the
legs of the filter, at the point where they meet in the head.
ing could decrease the efficacy of the filter, increas-
ing the incidence of recurrent pulmonary em-
bolism.13-15 In 1995, a new Greenfield filter that
addressed these two concerns was introduced. This
device is made of stainless steel, is delivered through
a 15F sheath, and has a perforation at the apex of its
head. This perforation allows the filter to be
deployed with a guidewire running through it. The
guidewire packaged with the system is a coiled
spring over a solid core of stainless steel that is
0.035-in in diameter and 180-cm long. Initially, this
Amplatz guidewire had a distal 10-cm floppy tip.
Soon after its introduction, and because of several
reports of wire entrapment in the jugular approach,
the manufacturer shortened the floppy tip to 1.5 cm
(personal communication, Dave O’Connell, Medi-
tech/Boston Scientific). The long floppy tip was
assumed to allow the entanglement of the guidewire
in between the legs of the filter.
The complication reported in our case occurred
with the latest filter-guidewire apparatus. On exami-
nation of the removed device, it became clear that the
mechanism of entrapment was the entanglement of
the short floppy tip of the guidewire between two of
the legs of the filter, at their point of insertion in the
head. Persistent traction only made this entanglement
worse, and advancement of the guidewire was not
possible. Our solution to this complication worked
very well and expeditiously. The entire filter, includ-
ing its anchoring hooks, entered the advancing sheath
easily while it was kept steady with the application of
light guidewire traction. Removal of the three com-
ponents (sheath, guidewire, and filter) as a single enti-
ty was uneventful.
A similar complication, with the same device, was
recently reported.2 The manufacturer of the filter
(Medi-tech/Boston Scientific, Watertown, Mass) is
aware of this problem. Initial reports of entrapment of
the jugular Greenfield filter were thought to be caused
by the long, floppy guidewire tip. It was hoped that,
by shortening the tip, the complication would be
avoided. This case, and the other report, plus a similar
complication that occurred in our hospital, all with the
new device, demonstrate that the entrapment problem
seen with the over-the-wire stainless steel Greenfield
filter has not been solved. This device has a design flaw
that allows for entrapment of guidewires. The only
way to avoid this serious complication is to deploy the
filter without a guidewire. The concern of increased
frequency of tilting, and therefore, decreased efficacy
of the filter, is only theoretical and has not been clini-
cally demonstrated.16
Entrapment of the guidewire in the femoral deliv-
ery of the Greenfield filter has also been reported.1
The mechanism in this situation seems to be related
to kinking of the guidewire beyond the head of the
filter. On removal, this kinking offers resistance to
withdrawal of the guidewire through the perforation.
Furthermore, other occurrences of guidewire entrap-
ment during placement of central venous catheters3-8
have been reported and have been explained by simi-
lar mechanisms.
In conclusion, the stainless steel over-the-wire
Greenfield filter, because of its design, can entrap
guidewires. The mechanism of entrapment in the
jugular delivery system is the entanglement of the
floppy tip of the guidewire in between the legs of the
filter at the head level. The solution reported, reload-
ing the filter into the sheath and removing the three
elements as one, is simple and expeditious. Finally, to
prevent this complication, the stainless steel Greenfield
filter, either when deployed through the jugular or
femoral approach, should be delivered after complete-
ly removing the guidewire.
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